Effects of coronary artery disease and percutaneous intervention on the cardiac metabolism of nonesterified fatty acids and insulin: Implications of diabetes mellitus.
Nonesterified fatty acids (NEFA) and insulin have been implicated in the pathogenesis of diabetes mellitus (Type 2 diabetes) and coronary artery disease (CAD). We hypothesized that intracardiac levels of insulin and NEFA within the aortic root, coronary sinus and systemic venous levels would be different in patients with coronary atherosclerosis and/or diabetes. We also studied the metabolic cardiac response following percutaneous coronary intervention (PCI). A total of 67 subjects (42 males; mean age 60 +/- 11 years) were recruited, of which three groups were identified: Group I - those with no CAD or Type 2 diabetes (n = 17); Group II - those with CAD but no Type 2 diabetes (n = 40); and Group III - patients with Type 2 diabetes and CAD (n = 10). Of the whole cohort, 34 patients (51%) proceeded to PCI. NEFA and insulin levels were analysed using enzymatic colorimetric and a monoclonal immuno-autoanalyser techniques, respectively. Subsequently, fractional extraction (FFE) of both variables was calculated. Nonesterified fatty acids and insulin concentrations were lower in the aortic root versus coronary sinus (both P < 0.05). FFE of NEFA was 2x higher in Group I (P < 0.01) with a sevenfold reduction in insulin FFE in Group III. Following PCI, systemic NEFA levels increased significantly (P < 0.05) with no significant change seen within the coronary sinus (P = NS), whilst a reduction in insulin concentrations at all three sites was observed (all P < 0.01). No significant difference in FFE of NEFA was seen after PCI when comparing Groups II and III. There was a drop in insulin extraction in Group II (nondiabetic subjects, from 12% to -4%, P = 0.04), compared with an increase seen in Group III (Type 2 diabetes patients, from -4% to 3%, P = 0.03). There is an intracardiac gradient of NEFA and insulin in Groups I-III. Cardiac NEFA metabolism was higher in those with mild CAD compared with those with obstructive CAD whereas intracardiac insulin extraction was lower in Group III (diabetic) patients. PCI was associated with a systemic rise in NEFA, with a reduction in insulin levels and cardiac utilization, but these effects were blunted in diabetic patients.